GRP94 promotes muscle differentiation by inhibiting the PI3K/AKT/mTOR signaling pathway.
The glucose-regulated endoplasmic reticulum chaperone protein 94 (GRP94) is required for many biological processes, such as secretion of immune factors and mesoderm induction. Here, we demonstrated that GRP94 promotes muscle differentiation in vitro and in vivo. Moreover, GRP94 inhibited the PI3K/AKT/mTOR signaling pathway. Using both in vitro and in vivo approaches, in myoblasts, we found that this inhibition resulted in reduced proliferation and increased differentiation. To further investigate the mechanism of GRP94-induced muscle differentiation, we used co-immunoprecipitation and proximity ligation assays and found that GRP94 interacted with PI3K-interacting protein 1 (Pik3ip1). The latter protein promoted muscle differentiation by inhibiting the PI3K/AKT/mTOR pathway. Furthermore, GRP94 was found to regulate Pik3ip1 expression. Finally, when Pik3ip1 expression was inhibited, GRP94-induced promotion of muscle differentiation was diminished. Taken together, our data demonstrated that GRP94 promoted muscle differentiation, mediated by Pik3ip1-dependent inhibition of the PI3K/AKT/mTOR signaling pathway.